TRANS
FOR
MATION

TRANSFORMATION

Basic Principles and Methodology of Design
Roland Knauer

Birkhauser
Basel - Boston - Berlin



CONTENTS
] IMPRINT
Vi INTRODUCTION
X ILLUSTRATION CREDITS
XVI INDEX OF NAMES
XVHI SUBJECT INDEX
1-89 1.0 BAR AND LATTICE 68-75 INFILLS AND CURVES
68-72 Infills
1-43 1.1 BAR 73 Curved Lattices
74-75 Warped Lattices
2-5 FUNDAMENTALS
2-3 Definitions 76-89 KINEMATIC LATTICES
4 Arrangements 76-79 Kinematic Lattices
5 Combinations 80-83 Kinematic: Cubic Lattices
84-87 Folding Lattices
6-15 CROSS SECTIONS AND CONNECTIONS 88 Expanding Lattices
6 Cross Sections 89 Agglomeration
7 Combinations
8 Formal Variations
9, 1213 Connections 1-89 2.0 SURFACE
10 Right—Angled Connections
11, 14 Variations of Position 2 FUNDAMENTALS
15 Bar-Surface Connections 2 Definition
16-21 INTERSECTIONS 3-17 NETWORKS AND SYMMETRY OPERATIONS
3-9 Surface Networks
22-29 CONNECTIONS 10 Prismatic Surfaces
22-24 Modulated Connections 11, 15, 17 Combinations of Surfaces
25-27 Self-Contained Connections 12-13 Symmetry Operations
28-29 Connections 14 Rotational Symmetries
16 Surface Geometry
30-33 THREE-DIMENSIONAL ASSEMBLIES
18-23 MODIFIED SURFACES
34-43 NODAL, SURFACE, KINEMATIC CONNECTIONS
34-37 Nodal Connections 24-27 CURVED SURFACES
38 Clamp Connections
39-41 Bar-Surface Connections 28-33 GROWTH AND ASSEMBLIES
42-43 Kinematic Connections 28-29 Growing Surfaces
30-33 Surface Assemblies
44-89 1.2 LATTICE
34-41 CONNECTIONS AND INTERSECTIONS
44-49 FUNDAMENTALS 34-36 Surface Connections
44-45 Definitions 37 Surface Arrangements
46-49 Classification 38-41 Intersecting Surfaces
50-55 STRUCTURE 42-51 ADDITIONS
42, 44-49 Added Surfaces
56-67 VARIANTS 43 Added and Modified Surfaces
56 Cubic Lattices 50-51 Modified Surfaces
57 Isotopic Lattices
58-59 Variants 52-61 CONNECTIONS AND ARRANGEMENTS

60-62 Heterogeneous Lattices
63 Assemblies

64 Colored Layerings

65 Framing Elements

66—-67 Colored Lattices

52-53 Surface-Bar Connections
54 Detachable Surface Connections
55-61 Surface Arrangements




CONTENTS

62-89

91-179

92-96

97-105

106-111

112-114

115-119

120-139

MEMBRANE SURFACES, SURFACE ARRANGEMENTS,

AND KINEMATIC SURFACES

62-63 Coordinate Systems

64-65 Membrane Surfaces

66-69 Combinations of Surfaces

70-71 Geometric Sequences of Surfaces
72-73 Kinematic Surfaces: Definition
7475 Notation of Movement

76-89 Kinematic Surfaces

3.0 BODY

FUNDAMENTALS
92 Definition

93 Packings

94-95 Articulation

96 Polyhedrons, Regular and Semiregular Rotational Bodies

SECTIONS AND RADII

97 Sections

98-99 Methodical Transformations
100 Concave and Convex Sections
101-103 Radlii and Sections

104 Radii

105 Growing Radii

CONE, CUBE, AXES

106 Conical Bodies

107 Cube

108-109 Axially Oriented Bodies
110 Nonredundant Bodies

111 Peripheral Transformation

SYSTEMATICS
112-113 Systematic Development
114 Systematic Articulation

SYMMETRIES

115 Symmetries

116 Bilateral Expansion

117 Symmetrical Rows
118-119 Symmetrical Sections

PACKINGS

120-124 Close Packings

125 Polymorphous Packings
126-128 Axisymmetric Packings
129-131, 133 Packed Elements

132 Adjustable Packings

134, 136 Packings: Lattice Formations
135 Colored Polyhedron Packings
137 Layered Packings

138-139 Bilateral Packings

140-143
144-147
148-155
156-165

166-170

171-179

91-179

92-97

98-103

104-121

122-149

150-161

162-179

INTERSECTIONS

PERMUTATIONS

KINEMATIC EDGE ASSEMBLIES

CYLINDERS AND TRANSFORMATIONS OF CYLINDERS

ROTATIONAL BODIES AND TORUS
166-167 Rotational Bodies
168-170 Torus

CONE AND SPHERE
171 Transformations of Cones

172-176, 178-179 Transformations of Spheres

177 Sphere Packings

4.0 SPACE

FUNDAMENTALS

92 Definition

93-95 Floor Area

96 Spatial Density

97 Methods of Layering Space

BARS IN SPACE

LATTICES IN SPACE

104-106, 108-113 Lattices in Space
107 Virtual Lattices

114-115 Systems of Wide Spans
116 Cable Nets

117 Kinematic Structures

118-119 Typologies

120 Lattices: Staggered Recession
121 Lattices: Double Layered

BODIES AND SURFACES IN SPACE
122 Bodies in Space

123-133 Surfaces in Space

134-137 Spaces of Variable Size
138-139 Bodies in Space

140-141 Color in Space

142-143 Graphic Articulation

144-147 Organization of Space
148-149 Opening Up of Space

PLASTIC ARTICULATIONS OF SPACE

TYPOLOGIES OF SPACE




